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(57) ABSTRACT

A process for preparing compacted pigment granules, com-
prising the steps of (1) loading iron oxide powder nto a
rotating mixer; (2) spraying, while the mixer is rotating, 11q-
uid binder solution onto the cascading pigment powder,
whereby the cascading pigment powder 1s compacted 1nto
dense granules of approximately 0.3-1.2 mm diameter and
having a moisture content of approximately 10-14%; and (3)
directing, while the mixer 1s rotating, heated air at a tempera-
ture of 200-600° C. onto the compacted pigment granules, so
that the compacted pigment granules are dried at a tempera-
ture of approximately 50-100° C., and continuing this process
for approximately 2-3 hours until the moisture content of the
compacted pigment granules 1s reduced to approximately 2%
or less, whereupon the compacted pigment granules are
removed from the mixer, and a process for preparing encap-

sulated pigment granules.

7 Claims, 1 Drawing Sheet
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PROCESS FOR PREPARING COMPACTED
PIGMENT GRANULES, PROCESS FOR
PREPARING ENCAPSULATED PIGMENT
GRANULES, AND PROCESS FOR DYEING
LANDSCAPING AND/OR CONSTRUCTION
MATERIALS

REFERENCE TO PENDING PRIOR PATENT
APPLICATION

This patent application 1s a continuation of prior U.S.
patent application Ser. No. 10/958,992, filed Oct. 5, 2004 now
abandoned by Zachary Gillman et al. for PROCESS FOR
PREPARING COMPACTED PIGMENT GRANULES,
PROCESS FOR PREPARING ENCAPSULATED PIG-
MENT GRANULES, AND PROCESS FOR DYEING
LANDSCAPING AND/OR CONSTRUCTION MATERI-
ALS, which 1n turn i1s a continuation of prior U.S. patent
application Ser. No. 09/909,682, filed Jul. 7, 2001 now U.S.
Pat. No. 6,824,821 by Zachary Gillman et al. for PROCESS
FOR PREPARING COMPACTED PIGMENT GRAN-
ULES, PROCESS FOR PREPARING ENCAPSULATED
PIGMENT GRANULES, AND PROCESS FOR DYEING
LANDSCAPING AND/OR CONSTRUCTION MATERI-
ALS, which 1n turn claims benefit of prior U.S. Provisional
Patent Application Ser. No. 60/220,129, filed Jul. 21, 2000 by
Zachary Gillman et al. for THE GRANASTAR PROCESS.

FIELD OF THE INVENTION

This mvention relates to processes for preparing pigment
granules and to processes for dyeing landscaping and/or con-
struction materials.

BACKGROUND OF THE INVENTION

In many situations landscaping and/or construction mate-
rials may need to be dyed so as to impart a desired color to the
maternal. By way of example, bark and/or wood mulch and/or
concrete may need to be dyed so as to impart a desired color
to the material and thereby render the material more pleasing
in an architectural setting.

A number of different pigments are known 1n the art for
mixing with landscaping and/or construction materials so as
to impart the desired color to those construction matenals. By
way of example, 1rron oxides are capable of providing difier-
ent colors commonly of interest (e.g., Red Fe,O,, Yellow
Fe,O,0H,O, Black Fe,O,), and have the additional advan-
tage that they may be eflectively dispersed throughout the
landscaping and/or construction material with the presence of
ordinary water.

Unfortunately, however, iron oxide pigments generally
come 1n the form of a fine powder which creates a number of
problems during use. For one thing, pigment dust tends to
migrate, soiling human beings, equipment and the surround-
ing premises. In addition, when the pigment powder 1s stored
for any length of time, it tends to clump together into masses
which are no longer freely tlowable, thus complicating mix-
ing of the pigment powder with the landscaping and/or con-
struction materials which are to be dyed.

SUMMARY OF THE INVENTION

As aresult, one object of the present invention 1s to provide
a novel process for preparing compacted pigment granules
which will remain free flowing after storage for a reasonable
length of time, yet may thereafter be effectively dispersed
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throughout the landscaping and/or construction material with
the presence of ordinary water.

Another object of the present invention 1s to provide a
novel process for preparing encapsulated pigment granules
which will remain free flowing after storage for a reasonable
length of time, yet may thereafter be effectively dispersed
throughout the landscaping and/or construction material with
the presence of ordinary water.

And another object of the present invention 1s to provide a
novel process for dyeing landscaping and/or construction
materials using the alorementioned compacted pigment gran-
ules.

And another object of the present invention 1s to provide a
novel process for dyeing landscaping and/or construction
maternials using the aforementioned encapsulated pigment
granules.

These and other objects are addressed by the present inven-
tion, which provides a process for preparing compacted pig-
ment granules, a process for preparing encapsulated pigment
granules, and a process for dyeing landscaping and/or con-
struction materials using the same.

In one form of the mvention, there i1s provided a novel
process for preparing compacted pigment granules, compris-
ing the steps of: (1) loading 1000 kg to 3000 kg of iron oxide
powder having a grain size of not less than 0.8 microns, at a
temperature of 15-20 degrees C., into a mixer rotating at a
speed of 1-25 rpm; (2) spraying, while the mixer 1s rotating,
liquid binder solution onto the cascading pigment powder,
where the liquid binder solution 1s made by mixing 200-850
liters of water with 2.5-15 kg of polyvinyl alcohol binder
powder, and where the liquid binder solution 1s sprayed at a
rate ol 10-30 gallons per hour, for 1-4 hours, whereby the
cascading pigment powder 1s compacted into dense granules
of approximately 0.30-1.20 mm diameter and having a mois-
ture content of approximately 10-14%; and (3) directing,
while the mixer 1s rotating, heated air at a temperature of
200-600 degrees C. onto the compacted pigment granules, so
that the compacted pigment granules are dried at a tempera-
ture of approximately 50-100 degrees C., and continuing this
process for approximately 2-3 hours until the moisture con-
tent of the compacted pigment granules 1s reduced to approxi-
mately 2% or less, whereupon the compacted pigment gran-
ules are removed from the mixer.

In another form of the invention, there 1s provided a novel
process for preparing encapsulated pigment granules, com-
prising the steps of: (1) loading 1000-3000 kg of 1ron oxide
powder having a grain size of not less than 0.8 micron, at a
temperature of 13-20 degrees C., mto a mixer rotating at a
speed of 1-25 rpm; (2) rotating the mixer for approximately
0.5-2.0 hours, with the pigment powder cascading within the
mixer so as to result 1n the formation of pigment granules of
approximately 0.3-1.20 mm diameter; (3) spraying, while the
mixer 1s rotated, liquid encapsulation solution onto the cas-
cading pigment granules, where the liquid encapsulation
solution 1s made by mixing 200-850 liters of water with
2.5-15 kg of polyvinyl alcohol encapsulation powder, and
where the liquid encapsulation solution 1s sprayed at a rate of
40-200 liters per hour, for 1-4 hours, whereby the liquid
encapsulation solution encapsulates the cascading pigment
granules, with the encapsulated pigment granules having a
diameter of approximately 0.30-1.20 mm diameter and a
moisture content of approximately 10-14%; and (4) directing,
while the mixer 1s rotating, heated air at a temperature of
200-600 degrees C. onto the encapsulated pigment granules,
so that the encapsulated pigment granules are dried at a tem-
perature of approximately 50-100 degrees C., and continuing
this process for approximately 2-3 hours until the moisture
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content of the encapsulated pigment granules 1s reduced to
approximately 2% or less, whereupon the encapsulated pig-
ment granules are removed from the mixer.

In another form of the mvention, there 1s provided a novel
process for dyeing landscaping and/or construction materials
using compacted pigment granules, comprising the steps of:
(1) preparing compacted pigment granules by (1) loading
1000-3000 kg of 1iron oxide powder having a grain size of not
less than 0.8 micron, at a temperature of 15-20 degrees C.,
into a mixer rotating at a speed of 1-25 rpm; (11) spraying,
while the mixer 1s rotating, liquid binder solution onto the
cascading pigment powder, where the liquid binder solution
1s made by mixing 200-8350 liters of water with 2.5-15 kg of
polyvinyl alcohol binder powder, and where the liquid binder
solution 1s sprayed at a rate of 40-200 liters per hour, for 1-4
hours, whereby the cascading pigment powder 1s compacted
into dense granules of approximately 0.30-1.20 mm diameter
and having a moisture content of approximately 10%-14%;
and (111) directing, while the mixer is rotating, heated air at a
temperature of 200-600 degrees C. onto the compacted pig-
ment granules, so that the compacted pigment granules are
dried at a temperature of approximately 50-100 degrees C.,
and continuing this process for approximately 2-3 hours until
the moisture content of the compacted pigment granules 1s
reduced to approximately 2% or less, whereupon the com-
pacted pigment granules are removed from the mixer; and

(2) mixing the compacted pigment granules with the land-
scaping and/or construction materials 1n an environment
where water 1s present, whereby the compacted pigment
granules will break down and release their pigment powder
for mixing with the landscaping and/or construction materi-
als, whereby to dye the same.

In another form of the mvention, there 1s provided a novel
process for dyeing landscaping and/or construction materials
using encapsulated pigment granules, comprising the steps
of: (1) preparing encapsulated pigment granules by (1) load-
ing 1000-3000 kg of 1ron oxide powder, at a temperature of
15-20 degrees C., into a mixer rotating at a speed ol 1-235 rpm;
(1) rotating the mixer for approximately 0.5-2.0 hours, with
the pigment powder cascading within the mixer so as to result
in the formation of pigment granules of approximately 0.30-
1.20 mm diameter; (111) spraying, while the mixer 1s rotated,
liquid encapsulation solution onto the cascading pigment
granules, where the liquid encapsulation solution 1s made by
mixing 200-8350 liters of water with 2.5-15 kg of polyvinyl
alcohol encapsulation powder, and where the liquid encapsu-
lation solution 1s sprayed at a rate of 40-200 liters per hour, for
1-4 hours, whereby the liquid encapsulation solution encap-
sulates the cascading pigment granules, with the encapsu-
lated pigment granules having a diameter of approximately
0.30-1.20 mm diameter and a moisture content ol approxi-
mately 10-14%; and (1v) directing, while the mixer 1s rotating,
heated air at a temperature of 200-600 degrees C. onto the
encapsulated pigment granules, so that the encapsulated pig-
ment granules are dried at a temperature of approximately
50-100 degrees C., and continuing this process for approxi-
mately 2-3 hours until the moisture content of the encapsu-
lated pigment granules 1s reduced to approximately 2% or
less, whereupon the encapsulated pigment granules are
removed from the mixer; and (2) mixing the encapsulated
pigment granules with the landscaping and/or construction
materials 1n an environment where water 1s present, whereby
the encapsulated pigment granules will break down and
release their pigment powder for mixing with the landscaping,

and/or construction materials, whereby to dye the same.

BRIEF DESCRIPTION OF THE DRAWING

These and other objects and features of the present mven-
tion will be more fully disclosed or rendered obvious by the
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tollowing detailed description of the preferred embodiments
of the invention, which are to be considered together with the
accompanying drawing wherein like numbers refer to like

parts and further wherein:
FIG. 1 1s a schematic view of one form of apparatus which
may be used to practice the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS cl Compacted Pigment Granules

The process for making compacted pigment granules 1s a
batch process that, in one preferred form of the invention, can
accommodate approximately 1000-3000 kg of iron oxide
pigment 1n a single batch.

Step 1: Loading The Mixer

The 1ron oxade pigment (Red Fe,O,, Yellow Fe,O,0H,O,
Black Fe,0,), in powder form having a grain size of not less
than 0.8 micron, 1s conveyed down a steel chute 5 into the
mixer 10. Preferably the mixer comprises a “Ready Mix”
concrete mixer of the sort well known 1n the art. The mixer,
inclined and turning clockwise at a speed of about 1-25 rpm,
draws the pigment down to the back (i.e., bottom) of the
mixer. The mixer has two opposing steel spiral blades 15 that
run ifrom the mouth (i.e., top) of the mixer to the back (1.e.,
bottom) of the mixer 1n a spiral pattern. The blades are prei-
erably approximately 4-6 inches 1n width and extend for the
length of the mixer, 1.¢., approximately 10-18 feet. The blades
are designed to draw the pigment down to the back (i.e.,
bottom) of the mixer and work as paddles to lift the pigment,
in a circular motion, from the back (1.¢., bottom) of the mixer.
As the mixer rotates, the paddles scoop up a quantity of
pigment and, as the lifted pigment thereaiter falls from 3-7
feet to the bottom of the mixer, causes that pigment to 1impact
on the bottom of the mixer or on other pigment momentarily
resting on the bottom of the mixer. The mixer rotates in a
continuous motion, causing a continuous cascade of the pig-
ment. The temperature ol the pigment 1s approximately 15-25
degrees C.

Step 2: Introducing The Liquid Binder Solution

The liquid binder solution (PVOH) 1s prepared 1n advance
in a separate storage tank (not shown). The liquid binder
solution 1s made 1n a batch process, with a predetermined
amount of water (e.g., approximately 200-850 liters) being
heated to a temperature of approximately 50-80 degrees C.,
and then a predetermined amount (e.g., approximately 2.5-15
kg) of polyvinyl alcohol binder powder (e.g., such as the AIR
VOL® Grade 203S product manufactured by the Polymer
Division of Air Products and Chemical Inc.) 1s slowly added
to the tank while the tank 1s stirred with a low shear impeller
turning at approximately 1500 rpm, until all of the binder
powder has dissolved into a homogenous solution so as to
form the liquid binder solution. A predetermined volume of
the liquid binder solution (e.g., approximately 200-850
liters), which corresponds to the amount needed for one mixer
batch, 1s then transferred to a second storage tank 20. This
second storage tank 20 1s then pressurized to approximately
20-100 pounds per square inch. The second storage tank 20 1s
connected, via a pipeline 25, to a spray bar 30 that 1s located
within the mixer. The spray bar preferably contains a plurality
of nozzles 335, preferably placed approximately 12 inches
apart for approximately 6 feet from the back of the mixer.
Each nozzle 35 has an orifice of approximately 0.011 t0 0.072
inches, which produces a spray pattern of approximately 110-
250 degrees. Then, while the mixer i1s turned, the liquid binder
solution 1s sprayed in an atomized form onto the pigment
cascading within the mixer.
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Step 3: The Compaction Process

As the pigment powder falls off the paddles in a sheet-like
cascade, the atomized liquid binder solution contacts the
falling pigment before the pigment impacts the bottom of the
mixer and/or other pigment momentarily resting on the bot-
tom of the mixer. Then, as the mixer continues to rotate, the
pigment 1s lifted back up again and, as 1t falls, 1s sprayed with
more liquid binder solution before again impacting the bot-
tom of the mixer and/or other pigment momentarily resting on
the bottom of the mixer. This process continues over and over,
with the moisture content of the cascading pigment rising to
approximately 10-14%. The repeated impacting of the falling
pigment causes the pigment powder to compact into dense
granules. This process continues until 1t reaches a designated
point where the compacted pigment granules contain enough
binder to maintain a stable dense granule of approximately
0.30-1.20 mm. This process takes approximately three hours.

Step 4: The Drying Process

After aforementioned compaction process has produced
compacted pigment granules of the desired size, flow of the
liquid binder solution 1s stopped. Then, while the mixer con-
tinues to rotate, the compacted pigment granules are dried.

This 1s done by sending heated air (preferably generated by a
400,000 BTU {forced air gas burner 40) down a steel tube 45
and 1nto the interior of the mixer. This heated air has a tem-
perature of approximately 200-600 degrees C. and 1s directed
at the compacted pigment granules as the compacted pigment
granules cascade over the paddles. This process gently heats
up the compacted pigment granules to a temperature of
approximately 50-100 degrees C. This process continues
until the moisture content of the compacted pigment granules
1s reduced to approximately 2% or less. Preferably this 1s
regulated by removing samples every 15 minutes or so until
the proper moisture content 1s achieved. This generally takes
approximately 2-3 hours.

Step 5: Emptying The Mixer

To discharge the compacted pigment granules from the
mixer, rotation of the mixer 1s stopped and then reversed. This
causes the compacted pigment granules to travel to the mouth
of the mixer. The compacted pigment granules are then dis-
charged 1nto a steel hopper and packaged for shipping.

Step 6: Use

In use, the compacted pigment granules are mixed with the
landscaping and/or construction materials in an environment
where water 1s present, whereby the compacted pigment
granules will break down and release their pigment powder
for mixing with the landscaping and/or construction materi-
als, whereby to dye the same.

EXAMPLE 1

The mixer 1s rotated at a speed of 6 rpm as 1000 kg of 1rron
oxide powder 1s loaded mto the mixer at a temperature ot 20
degrees C. Then 140 liters of liquid binder solution, made by
mixing 140 liters of water with 3 kg of polyvinyl alcohol
binder powder, 1s sprayed onto the cascading pigment pow-
der. The liquid binder solution causes the cascading pigment
powder to form 1nto dense granules. This process 1s continued
for 2 hours, so that the cascading pigment powder 1s com-
pacted into dense granules of approximately 1.0 mm diameter
and having a moisture content of approximately 12%. Then
heated ai1r, at a temperature of 600 degrees C., 1s directed onto
the compacted pigment granules, so that the compacted pig-
ment granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the compacted pigment
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granules 1s reduced to approximately 1%, whereupon the
compacted pigment granules are removed from the mixer and
packaged for end use.

EXAMPLE 2

The mixer 1s rotated at a speed of 6 rpm as 2000 kg of iron

oxide powder 1s loaded mto the mixer at a temperature of 20
degrees C. Then 280 liters of liquid binder solution, made by
mixing 280 liters of water with 6 kg of polyvinyl alcohol
binder powder, 1s sprayed onto the cascading pigment pow-
der. The liquid binder solution causes the cascading pigment
powder to form 1nto dense granules. This process 1s continued
for 4 hours, so that the cascading pigment powder 1s com-
pacted into dense granules of approximately 1.0 mm diameter
and having a moisture content of approximately 12%. Then
heated air, at a temperature of 600 degrees C., 1s directed onto
the compacted pigment granules, so that the compacted pig-
ment granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the compacted pigment
granules 1s reduced to approximately 1%, whereupon the
compacted pigment granules are removed from the mixer and
packaged for end use.

EXAMPLE 3

The mixer 1s rotated at a speed of 6 rpm as 3000 kg of iron
oxide powder 1s loaded 1nto the mixer at a temperature of 20
degrees C. Then 420 liters of liquid binder solution, made by
mixing 420 liters of water with 9 kg of polyvinyl alcohol
binder powder, 1s sprayed onto the cascading pigment pow-
der. The liquid binder solution causes the cascading pigment
powder to form 1nto dense granules. This process 1s continued
for 3 hours, so that the cascading pigment powder 1s com-
pacted into dense granules of approximately 1.0 mm diameter
and having a moisture content of approximately 14%. Then
heated air, at a temperature of 600 degrees C., 1s directed onto
the compacted pigment granules, so that the compacted pig-
ment granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the compacted pigment
granules 1s reduced to approximately 1%, whereupon the
compacted pigment granules are removed from the mixer and
packaged for end use.

Encapsulated Pigment Granules

The process for making encapsulated pigment granules 1s a
batch process that, 1n one preferred form of the invention, can
accommodate approximately 1000-3000 kg of iron oxide
pigment 1n a single batch.

Step 1: Loading The Mixer

The 1ron oxide pigment (Red Fe,O,, Yellow Fe,O,0H,O,
Black Fe 0,), in powder form having a grain size of not less
than 0.8 micron, 1s conveyed down a steel chute 5 into the
mixer 10. Preferably the mixer comprises a “Ready Mix”
concrete mixer of the sort well known 1n the art. The mixer,
inclined and turning clockwise at a speed of about 1-25 rpm,
draws the pigment down to the back (i.e., bottom) of the
mixer. The mixer has two opposing steel spiral blades 135 that
run ifrom the mouth (i.e., top) of the mixer to the back (.e.,
bottom) of the mixer 1n a spiral pattern. The blades are pret-
erably approximately 4-6 inches 1n width and extend for the
length of the mixer, 1.¢., approximately 10-18 feet. The blades
are designed to draw the pigment down to the back (i.e.,
bottom) of the mixer and work as paddles to lift the pigment,
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in a circular motion, from the back (1.e., bottom) of the mixer.
As the mixer rotates, the paddles scoop up a quantity of
pigment and, as the lifted pigment thereafter falls from 3-7
feet to the bottom of the mixer, causes that pigment to impact
on the bottom of the mixer or on other pigment momentarily
resting on the bottom of the mixer. The mixer rotates in a
continuous motion, causing a continuous cascade of the pig-
ment. The temperature of the pigment 1s approximately 15-235
degrees C.

Step 2: Granule Formation

As the mixer rotates, the pigment powder naturally forms
into compacted spheres of between approximately 0.30-1.20
mm. More particularly, the constant cascade action of the
mixer causes the spheres to compact into a dense, spherically
shaped granule of pigment. The mixer 1s rotated for approxi-
mately 2 hours as this occurs.

Step 3: Introducing The Liquid Encapsulation Solution

The liquid encapsulation solution (PVOH) 1s prepared in
advance 1n a separate storage tank (not shown). The liquid
encapsulation solution 1s made in a batch process, with a
predetermined amount of water (e.g., approximately 200-850
liters) being heated to a temperature of approximately 50-80
degrees C., and then a predetermined amount (e.g., approxi-
mately 2.5-15 kg) of polyvinyl alcohol encapsulation powder
(e.g., such as the AIR VOL® Grade 203S product manufac-
tured by the Polymer Division of Air Products and Chemical
Inc.) 1s slowly added to the tank while the tank 1s stirred with
a low shear impeller turning at approximately 1500 rpm, until
all of the encapsulation powder has dissolved into a homog-
enous solution so as to form the liquid encapsulation solution.
A predetermined volume of the liquid encapsulation solution
(e.g., approximately 200-850 liters), which corresponds to
the amount needed for one mixer batch, 1s then transferred to
the second storage tank 20. This second storage tank 1s then
pressurized to approximately 20-100 pounds per square inch.
The second storage tank 20 1s connected, via a pipeline 25, to
a spray bar 30 that 1s located within the mixer. The spray bar
preferably contains a plurality of nozzles 35, preferably
placed approximately 12 inches apart for approximately 6
feet from the back of the mixer. Fach nozzle 35 has an orifice
ol approximately 0.011 to 0.072 inches, which produces a
spray pattern of approximately 110-250 degrees. Then, while
the mixer 1s turned, the liquid encapsulation solution 1s
sprayed 1n an atomized form onto the pigment granules cas-
cading within the mixer.

Step 4: The Encapsulation Process

As the pigment granules fall oif the paddles in a sheet-like
cascade, the atomized liquid encapsulation solution contacts
the falling pigment granules and coats each pigment granule
betore the pigment granule impacts the bottom of the mixer
and/or other pigment granules momentarily resting on the
bottom of the mixer. Then, as the mixer continues to rotate,
the pigment granules are lifted back up again and, as they fall,
are sprayed with more liquid encapsulation solution before
again impacting the bottom of the mixer and/or other pigment
granules momentarily resting on the bottom of the mixer. This
process continues over and over, with the moisture content of
the cascading pigment granules rising to approximately
10-14%. This process continues until 1t reaches a designated
point where the compacted pigment granules have enough
encapsulation to maintain a stable dense granule of approxi-
mately 0.30-1.20 mm. This process takes approximately three
hours.

Step S: The Drying Process

After aflorementioned encapsulation process has produced
encapsulated pigment granules of the desired size, tlow of the
liquid encapsulation solution i1s stopped. Then, while the
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mixer continues to rotate, the encapsulated pigment granules
are dried. This 1s done by sending heated air (preferably

generated by a 400,000 BTU forced air gas burner 40) down
the steel tube 45 and 1nto the interior of the mixer. This heated
air has a temperature of approximately 200-600 degrees C.
and 1s directed at the encapsulated pigment granules as the
encapsulated pigment granules cascade over the paddles.
This process gently heats up the encapsulated pigment gran-
ules to a temperature of approximately 350-100 degrees C.
This process continues until the moisture content of the
encapsulated pigment granules 1s reduced to approximately
2% or less. Preferably this 1s regulated by removing samples
every 15 minutes or so until the proper moisture content 1s
achieved. This generally takes approximately 2-3 hours.

Step 6: Emptying The Mixer

To discharge the encapsulated pigment granules from the
mixer, rotation of the mixer 1s stopped and then reversed. This
causes the encapsulated pigment granules to travel to the
mouth of the mixer. The encapsulated pigment granules are
then discharged into a steel hopper and packaged for ship-
ping.

Step 7: Use

In use, the encapsulated pigment granules are mixed with
the landscaping and/or construction materials 1n an environ-
ment where water 1s present, whereby the encapsulated pig-
ment granules will break down and release their pigment
powder for mixing with the landscaping and/or construction
materials, whereby to dye the same.

EXAMPLE 4

The mixer is rotated at a speed of 10 rpm as 2000 kg of iron
oxide powder (red) having a grain size of not less than 0.8
microns 1s loaded into the mixer at a temperature of 20
degrees C. The mixer 1s rotated for approximately 2 hours,
with the pigment powder cascading within the mixer so as to
result in the formation of compacted pigment granules of
approximately 0.8 mm diameter. Then 280 liters of liquid
encapsulation solution, made by mixing 280 liters of water
with 6 kg of encapsulation powder, 1s sprayed onto the cas-
cading pigment granules. The liquid encapsulation solution
encapsulates the cascading pigment granules. This process 1s
continued for 2 hours, so that the encapsulated pigment gran-
ules have a diameter of approximately 0.8 mm diameter and
a moisture content of approximately 10%. Then heated air, at
a temperature of 600 degrees C., 1s directed onto the encap-
sulated pigment granules, so that the encapsulated pigment
granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the encapsulated pigment
granules 1s reduced to approximately 1%, whereupon the
encapsulated pigment granules are removed from the mixer
and packaged for end use.

EXAMPLE 5

The mixer 1s rotated at a speed of 10 rpm as 2000 kg of iron
oxide powder (black) having a grain size of not less than 0.8
micron 1s loaded 1nto the mixer at a temperature of 20 degrees
C. The mixer 1s rotated for approximately 2 hours, with the
pigment powder cascading within the mixer so as to result in
the formation of compacted pigment granules of approxi-
mately 0.8 mm diameter. Then 280 liters of liquid encapsu-
lation solution, made by mixing 280 liters of water with 6 kg
ol encapsulation powder, 1s sprayed onto the cascading pig-
ment granules. The liquid encapsulation solution encapsu-
lates the cascading pigment granules. This process 1s contin-
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ued for 2 hours, so that the encapsulated pigment granules
have a diameter of approximately 0.8 mm diameter and a
moisture content of approximately 10%. Then heated air, at a
temperature of 600 degrees C., 1s directed onto the encapsu-
lated pigment granules, so that the encapsulated pigment
granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the encapsulated pigment
granules 1s reduced to approximately 1%, whereupon the
encapsulated pigment granules are removed from the mixer
and packaged for end use.

EXAMPLE 6

The mixer 1s rotated at a speed o1 10 rpm as 2000 kg of 1ron
oxide powder (yellow) having a grain size of not less than 0.8
micron 1s loaded 1nto the mixer a temperature of 20 degrees C.
The mixer 1s rotated for approximately 2 hours, with the
pigment powder cascading within the mixer so as to result in
the formation of compacted pigment granules of approxi-
mately 1.0 mm diameter. Then 360 liters of liquid encapsu-
lation solution, made by mixing 360 liters of water with 9 kg
ol encapsulation powder, 1s sprayed onto the cascading pig-
ment granules. The liquid encapsulation solution encapsu-
lates the cascading pigment granules. This process 1s contin-
ued for 2 hours, so that the encapsulated pigment granules
have a diameter of approximately 1.0 mm diameter and a
moisture content of approximately 14%. Then heated air, ata
temperature of 600 degrees C., 1s directed onto the encapsu-
lated pigment granules, so that the encapsulated pigment
granules are dried at a temperature of approximately 80
degrees C. This process 1s continued for approximately 3
hours until the moisture content of the encapsulated pigment
granules 1s reduced to approximately 1%, whereupon the
encapsulated pigment granules are removed from the mixer
and packaged for end use.

What 1s claimed 1s:

1. A process for preparing encapsulated pigment granules,
the process comprising the steps of:

(1) loading 1ron oxide powder by way of a chute into a

mixer having spiral blades, the blades being adapted to
draw the powder down to a bottom of the mixer;
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(2) rotating the mixer for 0.5-2 hours to cause the 1rron oxide
powder to continuously cascade within the mixer, so as
to form compacted pigment granules of 0.3-1.2 mm
diameter; and spraying by a spray bar having a plurality
of nozzles, liquid encapsulation solution onto the cas-
cading compacted pigment granules, wherein the liquid
encapsulation solution 1s made by mixing water with
polyvinyl alcohol encapsulation powder, to cause the
cascading compacted pigment granules to be encapsu-
lated, with the encapsulated pigment granules having a
diameter of approximately 0.3-1.2 mm and having a
moisture content of approximately 10-14%;

(3) while the mixer 1s rotating, directing heated air of
200-600° C. onto the encapsulated pigment granules,

such that the encapsulated pigment granules are dried;

(4) continuing the process until moisture content of the
encapsulated pigment granules 1s reduced to about 2%
or less;

(5) removing the encapsulated pigment granules from the

mixer by reverse rotation of the mixer; and

(6) directing the encapsulated pigment granules into a hop-

per.

2. The process 1n accordance with claim 1 wherein the step
of loading iron oxide powder comprises loading 1000-3000
kg of 1ron oxide powder.

3. The process 1n accordance with claim 2 wherein the iron
oxide powder exhibits a grain size of not less than 0.0008 mm.

4. The process 1n accordance with claim 2 wherein the
loading of the 1ron oxide powder 1s effected at a temperature
of 15-20° C.

5. The process 1n accordance with claim 4 wherein the
mixer 1s rotated at a speed of 1-25 rpm.

6. The process 1n accordance with claim 1 wherein the
liquid encapsulation solution 1s sprayed at a rate of 40-200
liters per hour for 1-4 hours.

7. The process 1in accordance with claim 1 wherein heated

air 1s directed onto the encapsulated pigment granules at a
temperature of 200-600° C.
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